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■m^^i] '^v^>-^^/-)i^mm^^^^ urns ovmnmms o%#ffl^ 
T-e 7 0 0 nmmm l fz^^(D^ -9-' V- )]^mm(7)mm^-ij\^<D^ m^mu 

[iSAl^^g 9 ] 8 0 t:^iMvMS 8 0 %#H^T-e 7 0 0 B#r^^S t fcf^<7)5t 

1 |Bm<^it Ate Kmfi^^-)i^^^:^o 

lo 0 0 1] 
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[0 0 0 23 
[0 0 0 33 

T ^ L ^ J: ^ ^c^^5 1 J) JgtJLjS^? I o 5Ijg;&^'^*:> <b tt^ o -?-<^ f:: 

;^;6-'i»!L^ cpT^ 0 > f?iJx.{f*gI#lt5001003^^7ie|i|#|^^5403641-^frc^^$ 
tLTV^^o i7^:*S#»lP5097784-^lCM^$^ttTV^^ J;^ ir, 3 «y h -t-;i'=£- 3 

n^mm^^t^By Y^z-)vi)^w^^jci, •tx\z^^^m(DBy vv-7.x-wj^m. 

■:km%\,^i^^^mm-r't^fzib\,z^ m^\m^-~mv- 

m-t^^j:t(Df^m-A^^'ofzo ^/z-€-c7) ^S^ov-J^-Cfi. 3>7M*itc|S:ffi 
[0 0 0 43 
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[0 0 0 5] 

1. ^^-^^z-ji^mm^-^^. urns or^fi^sjss o%#h^t-c7 o o 

2 . -If ^^<^^-fey>^ioo r^^Jlt^o . :^^}^y -9-' 
-;i'iij^coM^^:^iai<^^l5S5^jKill3#«^5 O t#^t-t^±|BI^ 

3 . yi?V^y -TV*- ;v«5ltit' 2 0 0 Vll±(7)mmmnx^ 19 iSm 

4 . ^ 1; ^ > tc^^ $ fi^:wmm^-^^'t<D^irm^^ - N = ;s. 

^ c 4: #m i: ^ Jif 2^ 1 IBmoiWXI* t^-^tt ;& -fe - ;v iJ' n x o 
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9 . 8 0 r^i^iij^ 8 0 %#ffl^T-e 7 0 0 n^mmLfzm<o^^m^wm^^ 
7 5 %iiii±<7).if ^>■^fv■'-;^^ll^-^^•r'4*^ CI t ^s^Wit-r^±Mm i lem 

<7)iit^tt -fe - ;i' ^ n o 

[0 0 0 6] 

■^^mKii\'if^^^um^2 0 ox:jii.±<^iiiitsfttt'Sr^bifi:mi^^j^-r^^ 

[0 0 0 7] 

y >'S.?//X(i^'; L-cfi. e;^^:^x-f^ ^v* [2, i-b: 

2' . 1' - i] [Imn] [3, 8] ^^-^^^ > n U 8 , 1 7->^ 

lf;^^>'X'T ^ jJ^V [2, 1 - b : 1 ' . 2' - j ] [Imn] [ 

3, 8] y j:.±y Yu^)>-&, Q--J^y. 2, {^-^^ v^i/^y 

ryy^ [2, l, 9-def:6, 5, lO-d* e' flv^-fy^ 
3, 8, 10 (2H, 9H) -"rbn>, 2, 9-lf;^ (p-^^ 
^v^;^>?;i/) ryyy [2, l, 9-def:6, 5, lO-d' e' f] 
i^^-f y^/ 1, 3, 8, lO (2H, 9H) -fVuy, 2, 9-^^^ ( 
3, S-i^y^^l'-^^v;^) r> h V [2, 1, 9-def:6, 5, lO-d 
' e* f* ] i^'fy^y 3, S, lO (2H, 9H) --rhn^, 2 
, 9 -ifx (p-y >^v"7i-;v) ryh^ [2, l, 9-def:6, 5, 
10-d' e' f ] vMy^yV>-l, 3, 8, 10 (2H, 9 H) -y'V 
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^I^m 2002-2 38 458 ^ v' 

n:-'. 2, ip-j^v^i^y ryh9 [2, 1, 9-def : 

6, 5, 10-d' e* f] v-fy^yV^-l, 3, 8, 10 (2H, 9H 
) -y-Yu>, 2, 9-tfX.(3, S-v^-^^l/^Jc-;^) r>hy [2, 1, 
9-def:6, 5, 10-d* e' f] v^-T V^/ V 1 , 3, 8, 10 

(2H, 9H) -T-hn^, 2, 9 ~i^ji^)Pry V v [2, 1, 9-def: 
6, 5, 10-d' e' f ] V^y V 3, 8, 10 (2H, 9H 

) --fYuy^ 2, 9-ey^ (4 -7i-;^TV7 JL-;i/) T>h^ [2, 1, 
9-def:6, 5, 10-d' e* f] v-f V^y U >-l, 3, 8, 10 

(2H, 9H) --rbn^, 8, 1 6 - If^ V > >^:t ^'^^^s^^frf f>tL;E>o 
^tt^jCO^i; y >m<^ 1 otfv:{i2om_h<o<b'^%<7)#ffi^)ab^)t#-2>o ^*n» 
{iJ^°V^>Hfv*-;i/lc*tj-fr 0. 0 1%~2 0%> 0t L<{iO. 1%~1 0%t? 

^ o 

[0 0 0 81 

29H, 3 1 H-7^nvT^:^- h (2-) -N29, N30, N31, N3 
2^. 29H, 3 1 H-^iJ'n vT^^-^- h (2-) -N29, N30, N31 
, N32^. 29H, 3 1 H-^iJ'nvT-;^^- h-N2 9, N30, N31, 
N3 23/^';^^, 2 9H, 3 1 H-^ ^ n '>T-:^- h (2-) -N2 9, N3 
0, N3 1, N32^. t^y (2 9H, 3 1 H-'7iJ'n vT-^- h (2-) 
-N29, N30, N31, N32) , (SP-5-12) =.y A^-^^^if 
hfi^o tfz, ^fLh<oy^ui^T^y'W^7b^lM^:k±<D^^u^'ym^, y^;i/ 

muma^'') ^y'^^y^-jvizMLx 0 . o i %~2 o%. 0t l< tio. i %~ i 
o%-e^'?>o 

[0 0 0 9] 

^i-^V h'^mtLXli. .5, 12-vt:KD-2, 9-i^y^;v^y [2, 
3-b] T^Vy>~7, 14-i^:t>. 5, 12-vliKnc3ry [2, 3-b 
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] T:5";v^>-7, 14->^:^:^. 5, 12-v^t:Kn-2, 

[2, S-hl T^Vi^>-7 , 14-i^t>. 5, 12-vtKn-2, 9- 
i^ya^^y [2, 3-b] ri7^)V>-7, l A -Vir^mii^^^fhftho 

*nJ:{i'^°U^>ifV-;Vtc*tLTO. 0 1%~2 0%, t<{±0. 1%~1 0 

[0 0 10] 

v^r^^-iJ-v^^lSt LT{i9, 19-v^i^nn-5, 15-vJ^^;v-5. 15 
-yb Kni/^ > Kn[2, 3 - c : 2* , 3 ' -n] h V y ^ /'J^^'^i^^ . 
8, 18-vi^nn-5, 1 5 - 5 , 1 5 - vi^ Kn v-f > Fn[3 

, 2-b:3' .2' -m] h V '7jiy>^:^-^-i^>^>^;i5Wf>tL^o CltL^jOv 

>-ifV-;vtc^L-co. 0 1%— 2 0%. 0$ L<{±0. 1%— 1 0%'e^>^o 
[0 0 1 ll 

[0 0 12] 

-Sii^li^rv^v^ .-Kij^^'^fV-;!/ (PBZ) tit. ^> V:f^^?-v*-;l' (P 
BO) . 4fi;^>v'^TV-;v (PBT) ^ t/c{i:*'';^>X-r 5 yy*-;^ (P 
B I) -^^^Mitfi^ iaiy.±<7),-^'V-T-^v>9o :^l&^frwiJVi-rPBO(i^#:^ 

^•Vv-:6-^jA<^StL^o nU<0^k.-^\t. PBT^PB I Jc^itffl^tt^o t 
PBO> PBT;S.I>% ^TtfiPB K^^^i-a-J^^ PBO^ P B TS.t>'P B I O 
^> t< {i9>iJ^An!}?i;-7-^<^) :&z:ot/c^i'€-tLi^i±<o.ie^;^>' 
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[0 0 13] 

^B^'V'7-:^-hm^^fi:ho mm>i-°'}-7-iimm^ (a)~ (f) iiifim^ttT 

[0 0 14] 
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[0 0 15] 
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[0 0 16] 

K-T'^'O.ifVv-itjga, 1-3 0%> $ft U<(il~2 0%T?^^o 
[0 0 17] 

m^fi^o mx.l^olfeh(D^mm^^i,533,693-^mmm (1985.8.6) . Sybert 
h(7y-mm^Wf'm4,772,67S^mmW (1988.9.22) . Harris<07itS#Bt^4,847,35 
O^mm^ (1989.7.11) tfziiGiegoryh(D^mmf!rm5.0S9.591-^^mmW (1992 

.2.18) i^iBm^tLTv^^o mm-r^t. ■»M^j:^y'^-imm<mTU:i<.^(o 
mmm^. wm<mwimMx-mmmwRv'mmmmi^<7)i, t^^ e or^a-^ 2 3 o 

o 

lO 0 1 8] 

034,250#igiffl#tlIfi|g$tLTV^^o ^*P^=lrm^c K-T^ti^^P^^^^^N' 
[0 0 19] 
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m^MW.^m^T!}^M&V- 8 0 0 0 p p mJilLT. Mtc«FiL<{±5000pp miik 
[0 0 2 0] 

v>azajt8 orfflitiSSS 0%#H^TT'7 0 0 ^H#mL7^:m<^^J^i^#^76^ 

8 or*s*t?ijg8 o%#is^T-e7 0 onmmmLfz^^cD^mmmun^^^s o 

[0 0 2 11 

izmm^'ft^t^ifm. m.m^ttzit^w.(D^^mmx^mt:±ifxKj^^^'tx\^^ 

[0 0 2 2] 

m^it, ^^x<Dmmmm^x.^.t^j:'oxmm(D^m^miimTir:h:Lti>m< 
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o 

[0 0 2 33 

m^^^^\^it>fzmm.^^t^'^'-)\^^u7sX\,t. ^^y^iti o ommmM^k<r> 
iwi D < m^u\^<7)^\m^^mmm^^mizni^x 5 0 %mjb. 0$ l < 7 5 %J':j. 

[0 0 2 43 

Xi>m^h<0:^m^T!}^^V^y-^'J^-}l^^'T-izmmUz< < =5r«)?^JKig:T:d^j^Cl 

^tc i 19 Lxwcm Ltzym^ t y ^^^mmmu\^x^n^^m\:-r^^ 

it^^X\^^h<Di)^mm^^^^o 
[0 0 2 53 
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[0 0 2 61 

2^#f)^ :fe It -5 - ;v 1^ n ;^ fi, ^ai^^N- '^^T'V> ^ .-J^* U ^ > -^f V- 
[0 0 2 71 

[^ife^ill 

[0 0 2 81 

^m^mLfz'ik. mmmm ium. : 20 + 2-0. mnmm e 5 ± 2 %) cot^.^^ 

mHumidic Chamber 1G43 M^j^ffl 'iMiatlvltF^' t^^^d^'A 
^j^v^i^^^tcig^LT. 8 or. ffiM^ft8 0%<^^#TICT7 0 O^m^ 

[0 0 2 91 

e (7^ V •;'7'j:^PWl 4 0 4/DY6 8 5) =S:fflv>riB!lfe h U "i^ AjtJgF 

^t^m-^mt^mmx-m^x^fzo 

[0 0 3 01 
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•S^MMM : 0. 3 5W/m2 (at 3 4 0 nm) . :^'^^•:TW^7ag I 8 0 

t:± 3 m.mn\^mm : 5 o %± 5 %-e i o o B#K^i^«it^^f ^/^o 

[0 0 3 1] 

■^-)V^uX(D^mmMit. J I S L 1 0 9 6 lcmCTi^il)i2. Scm-e^r 
[0 0 3 21 

•7^ > 1 . 5;um. 1. 5 T'--;Vir^«?> i ^ ;&^#tr|S*=^iff 

o/Co 17 5 t:-C?LS 1 8 0 m> ?Lm 1 6 6 <D y X)Vyf)^hy -f ^ ^ > 

^^&4'^c^¥t^i^L7to ii&7j^yx;i'fc^i?5fe^f&6Dra(^)ji:.r^^^y>7'ic{4, io*^ 

o J^T^>y7'ft{i3 0 cmi: Lfzo 6 0 ro^^fl^lc^ -f > h^^mt/c 
o x-i^T-7 7'jlJg^2 0 0m/':S-i: ^:^l^#^t^=|- 3 0 t L/co -i^V^^ 
W-;l'Mlt4»0^^'; >aj^7&S6 0 0 0 p pmrnrt^^'StTTlci^feLfCo $ h 
iZ. 1 %N a O H7Kv#?^-e 1 Om^^^m Vti^ 3 0#rHl7X^f^> 2 0 0 3 ^ 

[0 0 3 3] 

M^^W.T. 4, 6 - vT^ y i^v*;vvy-;vz:ii^il3 3 4. 5 g, T-1/-7 

i5'>'Vm2 6 0. 8 g, 1 2 2%.i^°VV :/m2 0 7 8. 2 g ^ 6 0 t:T'3 O^TO 
^L/if^. fc9)o < 0 ii^zatn 3 5'Ct?2 OB#K> 15 0^^5^^^ 170 

'C-T?2 o^mKiB'^Ltbfzo #f>tt7t3 ot:(^p^^>:^;i"^>'m^^-r'ii!l^L7^ 
©^fiE:6^'3 0 d L/'g<7);i^'V (p - y'i^l^^^^ v'lf ;^:^^^v'-;v) K- 
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^2. 0kgll29H, 3 1 H--7^nvT^;T>~ b (2-) -N29, N30 
, N31, N32^15. 2 g^mijnLxmWi^'kLfZo ^<D^k. m^O:^;^lC 

$i 1 2 5 ^n>'02|iliM#j^°';^xx;v7'f ;vAP^tc^;^^ W'ft^i^^'^x^- 

)\^^u;^^1^mLi'Zo ^%l^fifz^-)l'^UX(DMM:it. 3 2 0 g/m 2 -e^ofc 
o Whtlfz^-}}y^u:^i^ m^1^mm:^^5^^tft:hX^i>zm2. 5 cm. ft^ 

5 0 cm<7)±^^\,zm^mu ni^'mmmMmRxj'itmmm.^^m-mLfzo 

[0 0 3 4] 

(«M 2 ) 

mmmi tmmiizLxn^fifzm^^m2 9 dL/go^Kv (p-^ai-i^^- 

^>VlfX^^-»^V'-;v) K-7'2. 0 k glcifX^>X^ 5 [2, 1-b 
: 2' . 1' - i] [Imn] [3, 8] 7if->hni;>-8, 17- 

v^>-l 5. 2 g'^-^L-C^tmi'^b/vio -e-cotii. |ff^E«0:^'felcJ: OM^L/:: 

o 

nf^fifzm^^^tf:^v^y^'-j'-}vmm^^^u ^^.t^-ji^i 5 0 o(d^ 

^tLX. ^(0^^i:fzX-:fj\^RX>*XZ1j]tltii>iZl^>^$)fzy) 5:^nXLtz 

$1 2 ^ ^n>o2ttM#.-K';^;^x;^-7'f;vA^ic^«j^, lisl'fk^it^-^-c-t- 

Jl^^ux^mitLfzo ^|^tL:^c-b-;^^^>;<^)ma(i^ 3 2 0 g/m2-e*o:Ac 
o mibfifz^-)l^^vi:^^, WMmm7f)^5:$i^tfl^X^1,zm2. 5 cm. 

5 0c m<D^^ ^Kw^m, ^u-mmmmmRV'^^mmu,mt:mmi^fzo 

=1:^ 1 tc^i-o 

[0 0 3 5] 
(Ili&f?!l3) 

mmmi tmm.izLx%hfifzmm^Bt2 9 dL/g<^sK'; (p--7a:-w> 
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-JjL^jV-B, 1 5-vH Knv-r > Kn[2, 3-c:2',3'-n]h';-7 

:^7>^:t^'9-':/>i 5. 2 g^^ijpLrm^rl'^L/jo -eoft, B(ri^<7):^?*t^<t 

V A Lfzo n^ofifz:^^') 2^^. X^fzW- 
$1 2 5 ^n>'<^2llli]i#j}^';^:^7^;v7'f ;^-^^W^w^<J^, ?®'fb^:l^^-i^:T-lr- 
yv^uTs^Wi'^X^fZo #e>n7^:-fe-;Vi^ n;^(7)M{±. 3 2 0 g/m 2 Tabo 7^: 

0 #'btLfc-lr-;Vi5'nx^, 1S5m^7&^'5^#* tt^ J: 9 t::ilii2 . 5 cm. 

^^1 tc^-f-o 

[0 0 3 6] 

M^^»fLT> 4, / V'V';V'>y-;vz:mm:i[3 3 4. 5 g, T-V-^ 

;5';vm2 6 0. 8 g, 5, 12-vV:Kn-2, 9 - v^p« •f-;^^^ [2, 3-b 

1 T^i;v>-7, 14-v:t>19. 4 g, 1 2 2 %'-^°'; i; :^^2 0 7 8 . 2 
^^(o^X^XZ^^^W^l.fz^k. t9>o< i9 i:#iatri 3 5t:-e2 0BtrBl> 1 

5 0t:T5B#^> 1 7 o'C-e2 0B#^;S:js^u*:)fv:o 3 oro^ 

?§?gt"CM5eL7t:®^3f6E;^^2 4 d L/gOJHV>'N*9"7i::^V>^>' Vli•;:?.:t^•9- 
$l2^i5'n>(7)2 fftM#'i^° ij j.^?. T- ;v -7 ^' ;v A Pel mWMM. $ -^^T -fe - 
)V^U7.^^^\^fZo %hKfz^-)-\y^VL7.(r>mM.\U 3 2 0 g/m2-C^o/i 
o ^#'b^^7^:-^r-;^^^;^=&, ffi5ti|ii{il;65 5 ^fc-^^ tt^ J: 9 tcipg 2 . 5 cm. 

5 0 cin<^:*:§$ic-aj<9mu i^zaiiisE^s:Rt>*3fc#mi^a«:^i&t7to iS:^ 

^^lic^-to 
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[0 0 3 7] 

^^^J5KT^ 4, y U'V;V'>y-;VZliSMJ^3 3 4. 5 g, y-Uy 

^)\^m2 6 0. 8 g, 1 2 2%4^U >i?2 0 7 8. 2 g 6 0 "Ct^S O^P^^f 
r^^t/ifli. < ^; h#?aLT 1 3 5'CT'2 OB#F^. 1 5 0 *C"e 5 B#Fa1. 170 

@*fi&;S36^3 0 dL/gO^'U (p -7jc-V>'^>VlfX:^^-9-V-;V) K- 
7*2. 0 k g^rfflv^T. lrJ^<7):^&HJ: i9l&:^Lyi:o 

^^^^ VA^SriiTttTto #^tLyi:;^i^'; •^^^)^V9y^mmn^m^\.fzW- 

Jl^^UT^^m^LfZo ^htifzt- ^ u :^<7)m.^i±. 3 2 0 g/m2-e^o/; 
o #'btt/c-fe-;i/^nx^, n^mmT()^5^^tti^Xdi^^2. 5 cm. 

5 0 cm<D±^^Kmy)mu i^uMmmmmRv'ytmmuM^mmLfzo 

1 ti:^i-o 
[0 0 3 8] 

[0 0 3 9] 
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